Differential effects of structurally unrelated chemical irritants on the density of proliferating keratinocytes in 48 h patch test reactions.
Alterations in the proliferative capacity of human epidermis following topical exposure to structurally unrelated chemical irritants were investigated, with the aim of improving our understanding of the cellular changes that take place during the development of irritant contact dermatitis (ICD). Healthy volunteers were patch tested for 48 h with the following six irritants and their appropriate vehicle and occlusion controls: 5% sodium lauryl sulphate (SLS), 0.5% benzalkonium chloride, 80% nonanoic acid (NAA), 0.02% dithranol, 0.8% croton oil, and 100% propylene glycol (PG). After the degree of inflammation induced was visually graded, biopsy samples were removed and the dividing keratinocytes were identified immunocytochemically by using the monoclonal antibody Ki-67, with quantification being performed on the basis of the number of positive cells/100 basal keratinocytes. Statistically significant increases in the density of proliferating cells occurred in the reactions to SLS, NAA, and PG, whereas, in contrast, dithranol caused a marked decrease in the number of dividing keratinocytes. Overall, the density of proliferating keratinocytes did not show a linear relationship with the visually assessed intensity of inflammation, indicating that the changes observed were related to the chemical nature of the individual irritants and their specific biochemical interactions with the keratinocytes, rather than being the consequence of a generalized inflammatory response. Differential release of epidermal cytokines and mediators by the six irritants may account for these varying states of keratinocyte proliferation. Application of the Spearman rank coefficient of correlation revealed that the changes in mitotic activity of keratinocytes were unrelated either to the total density of leukocytes infiltrating the epidermis and dermis, or to the individual densities of the major phenotypic classes of inflammatory cells present. This makes it unlikely that the localized release of cytokines by infiltrating leukocytes is, by itself, the primary factor in the alteration in epidermal cell kinetics seen in ICD. Our results provide a further demonstration of the diverse actions of different chemical irritants on human skin and emphasize the need to regard ICD as a heterogeneous disorder.